PATIENT CIRCUITS FOR PAEDIATRIC VENTILATORS N Abrahams, Department of Anaesthesia and Intensive Care, The Prince of Wales Hospital, Randwick, NS. W.
A patient circuit has been developed that is compatible with all types of ventilators used in our Children's Intensive Care Ward. This means that only one type of circuit is necessary in the ward thus eliminating much of the confusion and frustration of looking for components and spare parts for many different circuits. The circuit is also simple to connect to and disconnect from the ventilators as there are just three colour and size-coded connection points.
During development an attempt was made to try to overcome some of the more obvious difficulties inherent in most currently available paediatric ventilators. Such problems include condensation in the expiratory limb, sterilisation of the exhale valve, weight, bulk and flexibility of the patient end of the circuit, dead space and compatibility with swivel connectors and the Stocks suction bullet. Other more subtle problems were encountered, mainly associated with high frequencies, such as poor Anaesthesia and Intensive Care. Vol. n, No. 1, February. 1983 response time of manometers and air trapping.
The circuit is presented as a prototype, the principles of which may be used by others according to their own specific needs. Most ventilators in common use require only minor modifications to accommodate such universal circuits.
HIGH PROTEIN PULMONARY OEDEMA R. F. Raper, M. MeD. Fisher, R. McL. Wilson, Intensive Care Unit, Royal North Shore Hospital, St. Leonards, NS. W. Flooding pulmonary oedema with a fluid high in protein content has been widely reported. The high protein content is thought to indicate increased permeability of the pulmonary capillary membrane and the resultant pulmonary oedema is thus considered non-cardiogenic. Most reports have indicated a very high mortality associated with high protein pulmonary oedema and large airway flooding has been described as a sign of imminent death.
In this paper, we report briefly the clinical details of six patients with profuse, flooding pulmonary oedema with a high protein content. Two were associated with Atrax robustus envenomation. Two were associated with general anaesthesia, one developing pulmonary oedema after cardiopulmonary bypass and the sixth patient suffered an overwhelming adenovirus infection. With intensive supportive treatment all patients recovered.
These six patients demonstrate a number of important points:
Airway flooding with high protein content pulmonary oedema is not necessarily attended by a high mortality rate. While the high protein content of the oedema fluid indicates a non-cardiogenic origin, cardiac function may also be significantly impaired, either as a facet of the disease itself or of the treatment. Measurement of pulmonary oedema protein content is a useful adjunct in the assessment of such patients. In view of the associated impairment of cardiac function, invasive haemodynamic monitoring is an integral part of the supportive care. The mechanism by which the oedema fluid protein is higher than serum levels is unclear. In acutely ill patients requiring central drug administration and intravascular pressure measurements, the use of numerous central lines increases the risk of catheter-associated complications (e.g. sepsis, knotting). The fluid volume infused during cardiac output thermodilution measurement, hourly line patency checks and through continuous flush devices compels us to administer drugs as concentrated solutions in clinical situations where fluid restriction is indicated.
The quadruple-lumen catheter enables us to infuse chemically incompatible drugs concurrently via the same venous access route, and eliminates the risk of inadvertent bolus injection of concentrated drug CVP measurement or administration of a second drug into the same "line". It reduces the number of separate catheters required and limits the total daily fluid load. Concentrated drug solutions can be administered and central pressure measured without interrupting drug infusions.
It has also proved economical by reducing initial capital outlay on equipment, syringe pumps being a third of the cost of infusion pumps, and by minimising ongoing costs of disposables, 50 ml syringes being cheaper than infusion sets and infusion pump cartridges. Magnesium deficiency is likely to occur in certain patients prone to developing acute myocardial infarction, particularly if the patient is receiving diuretics. Magnesium deficiency commonly accompanies potassium deficiency; moreover it may cause it, and can prevent correction of potassium deficiency if potassium supplements alone are used. The results of analysis of plasma magnesium and potassium levels in 80 patients presenting with acute myocardial infarction are presented. Three out of five hypomagnesemic patients developed life-threatening ventricular arrhythmia in contrast to four out of seventyfive eumagnesemic patients. Hypokalemia was frequently associated. Magnesium therapy should be considered in hypokalemic patients during the early stages of acute myocardial infarction, as the body distribution kinetics of magnesium and potassium are interlinked and magnesium deficiency may be the crucial factor in hypokalemia associated arrhythmias. In addition, consideration should be given to magnesium supplementation in patients prone to acute myocardial infarction if there is a likelihood of magnesium deficiency developing, as magnesium-deficient patients may be more susceptible to developing potentially fatal ventricular tachyarrhythmias during the early stages of infarction. Myxoedema coma has a fatality rate of 34 to 70070. Elderly patients present in winter with precipitating factors such as infections, cardiac failure, cerebrovascular accidents and drug reactions. We report a 62-year-old woman, admitted in precoma after steady deterioration over 12 months and confusion and drowsiness for two weeks. Examination showed temperature of 31.8°, pulse 45 per minute, gross myxoedema and signs of pneumonia. Investigations showed serum thyroxine (T4) <10 nmol/l (range 60-160) with thyroid stimulating hormone >40 mUll (range <5.5). Initial treatment included T4 as an aqueous solution, hydrocortisone and erythromycin. After two days, intubation was necessary for respiratory failure and liothyronine (T3) 20 flg 12-hourly intravenously was given. There was dramatic improvement and a slow but uneventful recovery.
Treatment of myxoedema coma includes management of potential respiratory failure, hypothermia, hyponatraemia, hypoglycaemia, adrenal insufficiency as well as the precipitating cause. Replacement of thyroid hormones should take into account the instability of T3 in acid solutions, the low oral bioavailability and pharmacokinetic parameters (Table) . 
TETANUS

R. Trubuhovich, Department of Intensive Care, Auckland Hospital, New Zealand
A review of 54 tetanus cases treated in the Department of Critical Care at Auckland Hospital during the years between 1968-1982 revealed some common problems and pitfalls in this group of patients. We believe that if the clinical diagnosis of tetanus has been made then all wounds on the patient should be regarded as containing a foreign body, and considered for debridement. However, positive cultures of Cl. tetani from such wounds were uncommon (one positive culture in 34 cases). Patients with tetanus are susceptible to sudden respiratory and cardiac arrest, thus we feel that they should all be managed in an intensive care unit with intubation and with respiratory and cardiovascular support facilities close by the patient.
Gastrointestinal problems with malabsorption are common; furthermore an acute abdomen occurred in three patients with the pre-operative diagnoses of appendicitis, sigmoid volvulus, and acute small bowel obstruction necessitating laparotomy in all cases. All three operations were negative.
Three patients died. One death in convalescence was unassociated with tetanus and was due to a complication of chronic obstructive respiratory disease. Two deaths (in 1968 and 1969) In order to investigate the nurse staffing allocation in a nine-bed general intensive care unit in a 500-bed hospital, patients were categorised into three groups -Group I: no complex monitoring or therapy; Group 2: partial life support; Group 3: full life support.
Prospective recording was carried out of the numbers and categories of nurses staffing the unit on each of three shifts of each day for a two-month period.
From the two computer printouts, the nurse:patient ratio was established for each shift, including the grade of each patient, and the category of nurse attending the patient. Duties of nurses not on primary patient care and sick leave were evident. Staff turnover and number of incidents in the two-year period leading up to the study were recorded.
Nursing care hours available and patient care hours required were calculated.
Results indicated a variable deficit in nursing hours available compared with patient care hours required, a considerable variation in patient numbers and hours per grade per shift, and a variable pattern with respect to the experience of nursing staff. However, the allocation of patient care staff, with support of a Shift Senior, Team Leader, and Ward Duties Nurse, was associated with a low staff turnover, low sick leave rate, and a small number of incidents.
PROLONGED INFUSION OF ALFATHESIN FOR SEDATION OF PATIENTS REQUIRING INTENSIVE
CARE G. J. Dobb, G. O. Stewart,
I. L. Craib, Intensive Care Unit, Royal Perth Hospital
Alfathesin (alphoxoIone/alphadolone) was introduced as an anaesthetic induction agent. Prolonged infusions are used in patients requiring intensive care but there is little information about their safety and efficacy.
Twenty patients were studied. All required positive pressure ventilation and conventional sedation had proved unsatisfactory.
Sterile bags of undiluted alfathesin were prepared by the hospital pharmacy. The mean dose infused was 1542 ml (range 225 to 4830 ml) over 6.9 days (3 to 16 days). Subjective evaluation of sedation was "very good" or "good" in 15 patients and "fair" in 5. Recovery time averaged 56 minutes and was unrelated to the period of infusion.
During the infusions plasma urea, creatinine, bilirubin, alkaline phosphatase and white cell counts increased, but this was expected from the clinical course of the patients. An abnormal lipoprotein pattern with loss of the alpha band and a densely staining pre-beta band was an invariable finding. This persisted for some time after stopping the infusion.
Four patients displayed involuntary movements during the infusion. Two patients began fitting when the infusion was stopped. Both had cerebral injuries. There were no anaphylactic or other allergic reactions.
Alfathesin provides satisfactory sedation for patients requiring intensive care and offers advantages over some alternative agents. A. E. Vedig, P. J. Phillips, M. Guerin, Departments of Anaesthesia and Intensive Care, and Medicine, Flinders Medical Centre, Bedford Park, S.A. In diabetic ketoacidosis, two distinct types of metabolic acidosis can be recognised, but most cases lie between these two extremes. We propose a method whereby the two types can be identified.
PATTERNS OF METABOLIC ACIDOSIS IN DIABETIC KETOACIDOSIS AND SUGGESTIONS FOR RATIONAL ALKALI THERAPY
First, classical ketoacidosis with an appropriately increased anion gap. Large amounts of organic acids are buffered by extracellular and cellular compartments and the organic anions remain. Treatment with insulin allows rapid and complete regeneration of the buffer deficit. Early bicarbonate therapy causes a late metabolic alkalosis.
Second, ketoacidosis without an appropriately increased anion gap. Organic acids are buffered, but the anions are lost in the urine. They are not available for metabolic regeneration of the body buffer deficit. Buffer recovery relies on slow renal regeneration. Bicarbonate therapy will repair the buffer deficit without late metabolic alkalosis.
We administered bicarbonate to seven patients where the increase in anion gap (above 15 mEq/l, f::" AG) was less than the fall in bicarbonate (less than 24 mmoUl, f::" BIC), and studied urinary ketone and hydrogen ion excretion in four patients. The results confirmed the kidney as the site of organic anion loss.
In most patients with diabetic ketoacidosis the type of metabolic acidosis is a combination of the two extremes. Early examination of the f::" AG and f::" BIC will show which type is dominant. f::" AG ~f::" BIC suggests large amounts of organic anion present which will metabolic ally regenerate BIC. f::" AG = or <f::" BIC suggests the organic anions remaining are not adequate and metabolic acidosis will persist. Bicarbonate therapy will not cause late metabolic alkalosis. A 41-year-old man (previously fit), was admitted to Intensive Care with gas gangrene of the anterior abdominal wall and Clostridium welchii septicaemia developing 24 hours after a laparotomy for small bowel obstruction. The patient subsequently underwent excision of the necrotic anterior abdominal wall. Postoperatively he developed numerous small bowel fistulae and acute renal and hepatic failure, requiring haemodialysis and continuous parenteral nutrition for six weeks. Twelve months after his admission and after numerous split skin grafts had been placed on the exposed bowel the patient had two gastrointestinal fistula remaining and was discharged to undergo parenteral nutrition at home. He remained icteric with persistently elevated total bilirubin levels around 65 I-Imolll and was hypoglycaemic on cessation of the TPN, and has generalised muscle weakness. The latter confined the patient to bed throughout most of the day.
Plasma carnitine measurements revealed markedly low levels of free, long and short chain acyl carnitine, and urinary excretion of carnitine was less than normal. L-Carnitine 400 mg was administered daily for seven days followed by 40 mg/day for three weeks and thereafter 60 mg/day. Within two weeks the plasma carnitine levels were within normal limits. The total bilirubin fell to 25 nmolll and the episodes of hypoglycaemia ceased. A severe hypertensive response, seen on three occasions associated with intense peripheral vasoconstriction, with systolic and diastolic hypertension. In one case an 18-year-old patient developed a blood pressure of 190/120, which made the appropriate fluid resuscitation difficult. Our management has been to regard it as a central sympathetic response which is best treated with narcosis using opiate drugs in large doses, e.g. papaveretum 1.0 mg/kg/hour. 2.
LESS COMMON RESPONSES
A hypotonic polyurea. We believe that this results from renal tubular dysfunction following renal ischaemia commonly associated with the early stages of trauma. It needs to be distinguished from a polyurea which is due to diabetes insipidus associated with a severe head inJUry, ethanol ingestion, hypothermic tubular damage following prolonged exposure after trauma, and occasionally from hyperosmolar fluid overload.
The osmolality of the hypotonic urine is usually near 250 mosm/kg while urinary sodium concentrations may be more than lOO mmolll. Our practice is to supply red cells and plasma and re-establish perfusion and to replace the excess urine loss with Ringer's lactate. An 18-year-old male was involved in an accident whilst working on a cement silo. A section of the delivery shute was said to have become detached, pinning him to the ground by the chest and spilling cement dust across his face. He inhaled dust before he could become extricated. Bronchoscopy was performed at another hospital before his transfer to St. Vincent's Hospital. The patient suffered cardiac arrest with bilateral tension pneumothoraces as he arrived. Following resuscitation attempts were made to remove cement from the tracheobronchial tree as ventilation was extremely difficult. Despite bronchoscopy and suction followed by cardiopulmonary bypass and open lung massage it was impossible to remove the cement beyond the main bronchi. The patient died following discontinuation of the bypass. The mechanical and chemical impact of cement dust on the lung is described. When surgical access to the airway is indicated, standard surgical texts recommend a tracheostomy as the procedure of choice. However, this operation is not without hazard. It requires operating room facilities to allow troublesome bleeding to be controlled correctly, and in the obese patient because of the low position of the tube it will tend to sit uncomfortably and make nursing access more difficult. Furthermore the low position of the wound enhances cross examination with a median sternotomy incision.
IS CRICOTHYROIDOSTOMY SUPERIOR TO
We performed cricothyroidostomy at the bedside with minimal blood loss in eight patients in the Woden Valley Intensive Care Unit. The duration of cannulation was 3-24 days. One patient returned two months later for devision of a cicatrix which appeared to tether the cricoid cartilage to the skin. Otherwise recovery from healing of all operations was rapid and free of complication. No evidence of laryngeal stenosis was seen. We believe because of its simplicity that the technique should be used in preference to tracheostomy in intensive care units.
